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(54) LIGHT TRANSMIT/RECEIVE MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce occupied ratio 
of excess case or package in a simple structure and 
attain downsizing and weight reduction by mounting 
all necessary elements (LD, PD, WDM, APM) to one 
platform. 

SOLUTION: An Si platform 110 is slightly higher at its 
front part and slightly lower at its rear part. A light 
wave guide 1 14 is placed at a high step portion in a 
central line shape. The front end of the light guide 
1 14 is exposed to the front end surface of a substrate . 
110. The rear end of the light guide 1 14 is exposed to 
a side surface of the step portion. A receiving PD 
chip 1 15 is fixed over a position on the way to the 
light guide 1 14. At just back of it, a tilting groove 116 
is drilled. A filter 117 is inserted into this tilting 
groove 116. Light propagated from a station through 
an optical fiber travels through the light guide 1 14, is 
reflected on the filter 117, and goes into and received 
by a light receiving element 115. While, transmitted 

light generated by an LD 123 permeates through the filter 117, and goes out from the light 
guide 1 14 to the optical fiber. 
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P 1 2 2 0>A*Sffi^Iwt6«$ix5 o Hll 3(iPDl 1 5 

^issoB^iirffiatfcs, 3t**»i i 4^e«R-r^> 

5(1^7^/^ 11 7 lZ£oXmfr±JjlZ&$t£jxX 
PD1 1 5 t:AMt5fc^C7^-t l 3 /tfSjfcKfc* 
^Sfc5 c 3 TttSft^ffe^T-fcO^BiSU 1 

3 8 £r^"t*5 0 1J- 13 7 cO±l: P D 1 1 5 frm#t 

£ix£ 0 1 1 7(ife v lI*r6lt:*tbT0^:*t««4 

bTl^^bSfSRW3ttt±|6]#^2 0 /:t*^:f- 
SfSittr— Att*iffiB^?>Btn, »«»J1 3 
9^^$n/c^^-iM 3 7<Z>£Kig|5 1 3 8KA£ e 

r -e tr— a * s ft ^ & o ft ^ 9 fk vt* *)v<o fefjj tea 

9c 1 3 9<Z>*Sriifrbfctr— -M4PD 115W 

j£ffiK:3g?K ^ r T'/SiftLTf^g[5(^A^o PD1 1 5CO 
rtBSS:ai?f bTPD<^S*ffll 4 0t:SiJiii-5c El 14 

— ^tzioTPD^^^itf-S^JiPD 1 1 Sco^^(D 
S3t6Bl 4 Otr^-Ctr— ^Sr*(f 5 

5 0 se#»i*i 3 9commm\^y p y v y-7*—j* tmz,m 

Vrmt-tZtiK -fyy — J*h PD 1 1 5 (omtftm 

(n = 3. 5§a) (D^m^mt-t^o pd tmcmtn 
mto&mm&m&z. ti>x%% 0 ? * 

— PD<7?*$<oBgHttS{:0 2 7i:iotRS 
t5. 

[0 0 4 3] ^^^{&V^ffiC^^ ^ 7^X/^-y 1 3 
1-13 6asppJS'J£ix5o {Sm«:tt**JS«S<oa«5icS 
TcZUftlZLD 1 2 3dSfi9^JtbJx5o LDIiGaA 
1 Asfiffu-f i:t5rt^T*#6o lEv^lilnG 
a A s P^l/-fTfcottJ;^ 0 ^7fe^T-<b bT 
14 L DOtelr L E D Srf 1^5 1 t 1 1?* 5o LD1 23 
<DmJjlz*^# mco PD 1 2 4riSSx9fM bttSo 
b(4^^> K^ ^ 7^Xffil:*yr-f >-^^ix^ 0 >^ 
7>fXtAMP 122, LD1 23, ^e^^ PD 1 2 4 

$tL^>o LD12 3f43lfS3fc:S:3g-rSo ^\z%^-f 
SdS^^PDl 2 4Jim^— HJfc*<03SSS:Sffii- 
3o «tT*«:HUfc*tt3t;*jftKl 14CA^ w ^ *e» 
-T^c 7<<fr*l 1 7^il7l-t-^ 0 ^{fTt^Stj^/i^Tt 
3-*^* (Hi 0f:tt^ix4P) 03fe77^^i:A5o 
LD 1 2 3 <^IEi&«gSttt y " Kt°>7^<b> ^7>f XSrii 

[0 0 4 4] 3te = ^*a>&OS:«3fcii, 5t*StK 1 1 



«<8)2 
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PDl 1 5t:AoT3te1[|&*Six5. 7^^8LD«) 
ai«3tlil 0 0%giSU SfS3tlil 0 0%RJWi"*«t 

3t€r 1 . 3 a ml:, gfi3fc& 1 . 5 5/imCt^ 0 
[0 0 4 5] -t-* P DIiiSf§3tS:*i-S L D<7)3tfi£ 

<7?«j«S:Si|«-t-So El 1 5 iiLD 1 2 3 0* h^-f :/« 
J£ (^Tfe^^c) ^TiUJiwbT^^ y h:7*-A 1 1 0 1: 
H«bfc«t?*>^« SIAM1PD1 2 4lit(0«%lc 
fc^g^SlW^^rADiS^^fc^t^o GDifU'4 

3 £LD 1 23iPDl 2 4^fli:#ot*i<. DDf» 1 20 

4 3(iK4EWipH^J:o"CfPMife^/ <C 5 0 s i mfa<nm 

&&jS4 Y\fz/<Dvm.tmm^. si (ood 

#[£4(15 4. 7atft4o DDfltl 4 3<OT«±twPD(^ 
Kffi3&s<ttflt-*"-S ± 5l:B^"t"5o PD 1 2 4<0««3&SDfl 
«1 4 3*IJ; 9JE^<D-CPD 1 2 4 <D@^l:;£l§pte& 
l\ Bflft 1 4 3a)HffittMI 1 4 4 1:4 5 e Sixy 

4. 7&t&Z>o LD^bM*t:aifc3ttt3t^>f K (3t 
^?£*g) 1 1 4 i:A^o L D 1 2 3 1 30 

4 4l:StotEWS^ PD 1 2 4 <z>j8ffit:A*tU . 
P D 1 2 4 £i§oTJb;fr<OJ!S§1W$ 1 4 5 CI5 0 : ^1 

PDl:*ffi^e>A5tSii:5o 

[0 04 6] HIl 6fiLD(D^ h7>f :/Sr±:frt:faH"fc 

— J*\z3ol?Z> LD^iB* S:^L^3Si"So LD^t^itl 
ffi3tti3t3liBtgS 1 14i:^^^^A»t5o 
H^El4 4l:ItotS4tShPDl2 4HA5o DD 40 
1143, mUml 4 4tr ±oTg^3fe«:Rit$-fr5^ 
KdSfcS<DM\ PD12 4/A Sffil lOit^Ci 

<t 9 i:S$gffit:SEi: P D £ S^ntf GflfltH>F 
5-Cfc5 0 ^7s/h7d-Al 1 OCSKUifatfi*— 

ffiiz^® Adts p d Sriz ?? tttmif Si \> 
^«aK*r6iii« enseal, foveas 1:^9 



000-24164 2 ( P 2 0 00-24 1 642 A) 

M v 

i3l(S3tt>a«3t4>lR]i:-5KS (A) 
5 ***B**Jt: Sit 

iric^So #J*li 1 - 3/imS:gflU 
1. 3//merglft^)i:^:45o -rr^^ii^^yu^ 

1 1 7(i*<^fifi^3feS:*>S— ^tt:^"t?3SiSL.. SMt 
5«t?i:t^ 1ttz.HA 0-CA*to>3te*r, 5gig : SJft 
= 1 : l <fci^ ± oizftfUi-Z tf— Aj^^y 
<^f^ffl«r7>r^^ 1 l 7l:-£;i5 0 

[0 04 8] Bl 1 OCD^^-CO^ * y 
(i^L^^) co^<Dt e ^£ 

ft5 e il 7, 1 8te:7*7 s/ A£^ — ^t^JRS 

7^fy^^K/'7^-v^l'&^tri^ 0 y 
*u at»«o»tJiiS:aALBfk:i-5o y-K7u-^ 

[0 04 9] I 9 LT^bnfcig§« : tv ; a-/H 4 7 

* — At y — K7 u — a<d — p|5 h ii^i Kfcfvtf)— S5Srt£ 
fKlflt'o^tfc^ ^y^-/H 4 7(Ot*(I2* 
OD^Kf^l 2 0, 1 2 1 3&s^ajLT^£>o 3t = ^^ 
^ta:fti:^Li*£p/c#<7)t>co*T?fc5c l&*0)l£ffif:f±fi 

Hf:«»<7?y — Ktfv^uaurv^o y— Ktr^fia 

a fcEM Sr-5-x. ?>n^ 0 ^ w T?tt«4H«:ffl***s«!CKIHB 
liM^-fy£o{)Wi:?iotv^ 0 Di PIt J t)iv\ 
y — K7 A(zrtee^fl;iai^* — >-i:S§a*ix. l 
d, pd, PDmzmmm?). 

S^ii£{S{f-g\ LD'<!7 ifSrBi9 ft-f^Offi 
[0 0 5 0] «±Ofltj*t:*5V^T-5:OfPfflS:5!l;-<^ 0 11 

2 9<T>%-7t<< yttfJ Kll 4 {^TA^f^-r^c 
jt^r-f^SreaSLTSSfcJB^b^Jttt. 36^f-f Kl 1 
4S:ii*7-<yu* 1 1 7T*SSt*tt, SJt^^r 1 1 5 1: 

[0 0 5 1] -JLD 1 2 3T-£Ufci£«#tt:7-f 
1 1 7$:3gi§L, 3t#^ Kl 1 4d^3t7r-f^<— t ttl 
Mtt^< 0 :cD<t piz^lB^TtaiafS*^^— ^tt 

K t° i o T3t = ^ 9 izm biitr C t Ic <t o T3fe 7 

[0 0 5 2] El 1 9 CWf^I*'- Ki:& 9 H-tt/t^: 

m^^Lx\^^ 0 m^-^mrt— v 1 son, igm-t-^t 
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1 5 2!:il Kfyi 20, 1 2 1 (c*t)tvt-sfi:« 

5 2<n1\XLjS'i Kt 6 y 1 2 0, 1 2 1 ^LiAtr^i 
ot*77>f^ 1 5 1 Kl 14 iC^ft-TS i 5 

l^ftSo JgfcM>$> 1 • 5 5/i mtaA^eSISiX* wixri* 
Kl 1 4 tiA9 yu^ 1 1 7T*SM$ix, PD 
1 1 5T^^Mo 10 
[0 0 5 3] LD 1 2 3^^{f*{l7fe^-r Kl 1 4 d>P> 



— aco^ ^7^X/^» ^tf^bftftSfll&^W'o itu 
^l:V«118, 1 1 9 Sr**>#>f Kt> l 2 0, 1 

&*gl 14 7^J&£*lS 0 3t*ftKl 1 4<Z>&*l::*4«> 
?tl 1 6riSfc5 0 rii:WDM7^^^*^ffAS 20 
*xS e Sffil 1 Otztt^v^X^ — W 6 0 — 16 

5 7j5fngij/^if^j:oTjBjS:sax$o Ttsr&s&i uo» 

SlwteLD£#^**5^*7>f Xi 6 4tfSfcS 0 
g^l:|j:PD^ft^^7^^16 1^fc^ *99 
>f X 1 6 0 SAM P ^6«)^7 y Kl t ft 5. GO* 1 
43(iLD^ P D^P B 1Cfco t L Df i)t^ P Di:i< 
fc^T-fefco Ell 0(Di><Dk*#7<< 

5. 

[oo54] mt&nm 2 (tr^^yu®!) (a) ] 30 

^5£<OUi?:7^^/uS! (B) <Z5fc<7m3fe^ 7 

* S:E t < ffit^fc-lttS i 5 l:ftoTP5 0 &^5£-< 

T*^^-^^* = *^*SriE«iw#JBiLfti^o 02 1 
-2 5ir J:oTr<7?^^^co^^gff^i/^-/utOlftPJ 
£-TSo 0 2 1 (iX^ty h7t-^±«)SWy^ 
#7 X'f St^Tc 8fS<£>SiS« (7 F 7 3'h7 40 
^ — A) 16 6lj:W^il<ftoTt^ 0 ^<om 

tt^ixio -ttf>«fc 5ft«5g«iai 0U:*bfcfc<7>£ISl« 

[0 0 5 5] **7-f X<0±i^^*ff^yX^@^Six 
-5 0 *^«*«55te*fc»l 6 7<0±lw$«JB«9P D 1 

6 8^&9ttH«bn-5, Jtat&Kl 6 7 0»fig«wiff«U 

(£PS1g®l:iftffl^LD 1 6 9^iS$ii^)o L 
D 1 6 9 <D%frftM& 1 & 1 6 7 KAat-f-i - t £ 50 



^(9)2 0 0 0- 2 4 1 6 4 2 ( P 2 0 0 0 - 2 4 1 6 4 2 A) 
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± j'l:iotP5c LD 1 6 9coS^{riz^e-^ pd i 
7 0^@^$ixSo LD1 6 9(OJti35SPDl 7 0l:± 
oU^-^Wc 5t«&ffil 6 7SrU|eos±9i-±l6] 
£lz«Pfc:7>f 1 7 1 J&SPD 1 6 8<7>ii:Si::Ettt> 
ixS c PD 1 6 8(Oi*i:AMP 1 7 2 7)>@3t £ HS 0 
PD 1 6 8 (DftMxfc&^$&~i~Z>fz.£>~£&>Z><> ^vyYy 

i 6 6i*y — K7 u— a (Bi^Lftio co±i^s 

^ht, ft^O!l-K7l/-Ai:PD, LDftifOfllffi 

-a i 6 ecom^(D^m^^ vm^vmi 7 3 tap 

V®1 7 4^?fc^TP5 0 Tfc^z-f '<1 7 SCO^^I 
7 6 (^7^K: ESI 2 5/ira) #«PV»1 74i: 
HJESi'U ffiaffl^ (Ig9 0 0^m) ttggPVfftl 7 
3{3»*»i](cJ;oT@^$n5o S0!<O8tJlil 7 7 £r L 
Dl6 9tPD17 0^1l:ffiTt^)o LD<7?«ffi3te£: 
PDCS< ^ <7)fcPfcKtt393«##] 1 7 7J&S& 

PMiffli7^^17h PD16 8WS*SB 
lwfc35tti-£>o wC^Wli, £ffiftX7*^S/^'<:y<5r — 
V s .!)-K7i/-^t/7y V7* — J* 1 6 

6^Il:A^T, 8lt»i-5«*ffl|l 7 8«:3&BtLflMfc<* 
-££ 0 1 V 8 Ii7 p 7 y h 7^-A i !i - K 

^t)/^y^-ytftotv^ 0 02 2IW-/uKtttt 

[0 0 5 6] 3t7r>f^l -7 5^5>aim3ttt3tWiS»l 
6 7 (HA 9. '7 4*^9 1 7 1 tSM^ilPD 1 6 8 iw A 



So SfS*3& s *«8ic^«to9. :^AMP 1 7 

oTtuHm*S*n^ 0 LD 1 6 9frbitiZ>mmytte%:W 
&g§l 6 7U1A0, KilbT7t^T-r>"< 1 7 5 frAtt^ 
-5c ^<7?i 5ft^ffi^lltte?gffil tH«"CfcSo 0 2 3 
— 2 5ttHJ£J#!ffi2<7V>y'{r— v^fl^Sr^bTP 

<Z>flfe«SStt3t = *^^S-oft^5 0 f&cD^r'f ^i<^* 
ft jtWftKtJt^r^^^fe-frtt^R't?*** 

ttfrhtf'i h'^^CDX 9ftt><Oteftl\ 

[0 0 5 7] 026 ttS 21—25 (D^^CD^^ v V 7 
* — J* 1 6 6 ^ 7^ X/^-y ?:/Tt¥Iitfe 
So 7fe7r-f^^@^tl)/:^Vll 7 3. 1 7 4(7) 
WigfttttSfokft^o * *«iw3t*&g& 1 6 7t^S< 

So -t<7?i"CB(l{-PD<^fcft<07«^5WXl 8 7s4Sfc 
So aWffilcttLDffl^^7>f XI 8 6, ^^PDffl 
^7^X1 8 3mm£ft%o LD^PDO±^m@ 
^^Ki:S«SJi5^*7>fXl8b 18 2, 18 
4, 1 8 5ft4?a s #IM4fi<Stf kJh-So 



$(10)J 00 0- 241642 (P 2000-241642 A) 

18 «) 

* [0065] mmzWttte?tn&?&v: y ttt u ^sic 

£H : «*#]) ^TL^bPD^IiCA^o 3t* 

ktt5. 7 1 7 1 (xtt) £<D«£WS 

10 $:0i:t5o 

[0 0 6 6] PDG>j£ffiTU<Oj§ftfc, 7^;U^17 1 
<Z?jS*i:<D^S:G ir-f-So P D 1 6 8 (D±W S: V Q <h 
-f--5o r ^ P D ij:SIAltlT'J:i V Q^f *asi:§3t 
ffi«M#fc4 0 S5t®«05±l-1Effia s fcaa s * B27T- 
liBSLTt^o 7 1 7 1 *5ffi<7?JE£t^t>0-Cfclx 

I2\ PD 1 6 8 ^7^^/i^»t^)S^fc5o 

ri»U fcfc;iGUj&*ftT-fcoTfc:7^/u*<Dffi&SK b 

20 IS. 

[0 0 6 7] S(S3t J 0(^x - OiaoT^t^rt 
^ T* £ -5 o IS t*7^y^i:J:o TSSt S Hfc^t O K Vt 
x#t2^MS:it. K^tt (d, dcot20) 

45. LjS-CPDtrAAtb^JttlSffit^ft-t-ftKSre 
iri"£>. +<9 hML, LMIt -tix-^JxK L (h, h 
c o t <t>) LM (m, mcote) X&>%> 0 6 . 

[0 0 6 8] 

30 n 2 cos20=nicos4' = nocos6 (4) 
[0 0 6 9] *fiS;!)4o e no, na. n 2 , 0 

[0 0 7 0] 

(5) 

t <P) (6) 
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[7 -</u#R*t** s PD8zMA»i-5 ^9 
{ct¥3feUyt**^^5tv^Me>^-|-5 0 12 9 fcg«5t 
Sr7^yu*T-±lfil#(wRjltL. PD(:8SAWtT^ 
o 0 -e<D.£-Ci&;i1-5c> IS9(Ot£5fcffltt 1 2 5/xmt>0 
iSS<o 35fc77*Y'<S:V ?« A> ^ & c * <0 fc 

!g^£2 <*> t^So v-U =>**1*3iyf (0 0 

i ) as:^ (± i ± i i ) ^offi^^^-t"^^^ 20 = 

7 0. 6«-C*>4. 3fe7 7"f'< (*7 5>K) <D*S«rr 
i:"t-5 (09xJi2 r = l 2 5/im) e 7fc7 r /«7>Jb® 
irSffiffi^^ (fflfeii^aiS) ^fi:t5o "fafcVftt 

[0 0 5 8] g=r (l+cosec0) H- f (1) 
[0 0 5 9] V?tcoj£$ wli 

[0 0 6 0] 

w=2r (tan C> -fsectf ) -f 2 f tan $ (2) 

[0 0 6 1] XthZ> 0 -gtmfrhft&^X^mZ e 13 

[0 0 6 2] e=r + f (3) 

[0 0 6 3] tfcSo Witf0 = 35K, r = 62. 5 
Aim. f = 6 0 m m <h"t~£ t „ g = 1 7 0 /i m, w= 3 
20/i m. e = 122. 5/zmfc*5o PD(zfltl-*fc 

*tf>fcPD£T?<^3teKa 5 ftv^"t\ ixfcSff 3te* s 

[0 0 6 4] H2 7ttgfS**S7>fyu^"CSiW-Six. £ 
Ml^KtJT P DSffiKPJ^ tt P D£DS7tffi«— ft** 

K= (d, d c o t 2 0) 
L= (d + h, dcot20+hco 
M= (d + h+m ? dcot20-hhcot<I>+mcote) (7) 
[0 0 7 1 ] tfc^o G,6Ci: tf— AcoS^^PJS^M^^^^±SO^^T* 

[0072] fe3£1-5o cn^ttiv^PD^Aitfttt-efcio 

G= (d + h, - (d+h) tanfl) (8) 40 -T5 J: U£<7>ffi«fi 

[0 0 7 3] T'fo^o PDf^ri 6 8cD§££:k i: [0 0 7 4] 

U= (d+h, dcot20+hcot<P-l-mcote- (k/2) ) (9) 

★ [0 0 7 6] 

[0 0 7 5] T-fe5 0 G. UOyJffiSSrtttfcLT, ★ 

UG=dcot20-fhcot4> + mcote- (k/2) + (d + h) tan 
6 > 0 (10) 

[0 0 7 7] -Cfe*U£, 7^yU^<^tB^j£< TtPDf irlM 3 7 (DM £ h <DTmZ5-7LZ>* 
y?\zfo1thte\i\ UG*SjET-fe5 i: ^ 9 ^ [0 0 7 8] 

(k/2) -mcot 0 - d (cot 2 0 + tan X h (cot <D + tan e ) (1 1) 

[0 0 7 9] 7>fvu>"CR*tSixT^e>PDJcAiW"rS 50 ST<7?3tKftEtt 
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$<ll)i 0 0 0- 2 4 1 6 4 2 (P 2 0 0 0 - 2 4 1 6 4 2 A) 

20 



[ 0 0 S 0 J 



E = n 2 dcosec20 + nahcosec<I>+nomcosec0 (12 
) 



[0 0 8 1] -CfoSo ^WtCfel^TfcBlD^^Ftwte- 
V^T . JBW*n a , n 2 , no. ^y^ffS 

jtatJKK-CfcS^?? d = 5 /i m~4 0 /i mgf 5 
/im-20/img«) tw-Ctic <t - %^E1 9 CD i><D\* 
d = l2 0/imail:<i:5o ^bE<z>»l*SK:*:tfc 10 

[0 0 8 2] 

*5S^*il*T-&So El 2, iSWDM^va-yK ID 
5 COL D^e^— EiecOPD^ev^ — jut3:lf{®*<0 
m'r^yty 74 y<lzX oT*£tM*t(*fcE14 <D£ 0 

f£<5 0 a7OT'>*i-/HiPDi LD^-ftftSiXt^ 

[0 0 8 3] ^ixbirit^-f-^ fc**W<0*B*9=a s 2£S 
PD. LD^TSIHgttfc^o ^ 

j£?gflsi, 2-w<prnt>, i^7 p 7 7h7^-^i:it 

^I4*f-(LD, PD, WDM. AMP) 
±5«-PD, LD, WDM^r^f^^^^^t 

^ - v>cd * -5 1 y^^/j^ s v % fc a> «b 'i-mmm^ # 5 0 

[0 0 8 4 ] (2) PDlrg^fibTAMPSrlS:^* 1 
[0 0 8 5] (3) Sffi«BKittt<&#»ftftSrKtt 

5c 1118^t^ 1 b7t^^S'SK^I3:(tT^5^ffi^co 

»*-e±i^fc«fESfi-C#B4 9 tlB^. PLCS?© 
lr*3^Ttt, WD MAMIES Y5>tt«ffi*ifS:*W«tB 

[0 0 8 6] (4) aEv^i»iSBSre»i-SS«*;S: 
±f&)|7>f/^i:J:or±f6]# dRAt $ irT P D i:AW 50 



$^-5 0 gM J iit ^ b P D g T^*?S^I< 1 1 - a 
J&S JE£ 2* P> l MZ> T'tft * as 4 * £ IS 09<OiE3fcff!|Tb\VDM 

£±ftti::RW£^TPDt;:A3t£i£T^5o m9(Oh 
(Dt*$£Wte±fa£ 7 4^5 t l^^T-ffilTt^So ba> 
bHli*£ <*#5o i9^v^-^lj;l 2 5 n m <£> 

»rL"C*4^[-7^yu^SrAlx5o y-<C'i'*ltt£ < & «b 

Kas*^a?tc*3ti^^X*t*S:Aix^*asT'#*i^*b 
3tasj£as-5 0 ^bS5casit^LSo ^^Go^ii^ 

assi\ 5tasjfAasb^^a^ti^as/h$ < /£^ 0 r^te 

[0087] B9<^e*0«-m, %V7 4 s<&vmizm 

V»(OBtt2 5 0/un-3 0 0 ^mi4:5 e V«£>«E£ 
7-<yu^S:lfAbftttJxtf*fe*tS PDIiVit^C 

±5fw@^stt5as. v*gasj£ii#*-T\ PDf^w 
/iv^^^jiv^ftifo^SB^asife-rSo CTx.tfv«co« 

aS3 0 0 /im/:i:t5<!:, 4 0 0 /im¥^PD*CtS 
^ft(iWffi!lt? 5 0 n mfoU^ntH\ ^ixTIl^^ 
Tr#^\ 6 0 0 /im^O^#PPD^9 ^^ft 
£ 1 5 0 u mlz-tZ>m&X^ 5c asrixfiPDasfo* 9 

ixT/i^PD^A5^ -eicSfg Tfeas^as o r b * t *«a> 
^7feba^PDfcAttb^^^v^lt^asfo5o 

[0 0 8 8] **Wtt«^3t*«»S:S««w»j*;i- So 
jfcte* t ^> h P D ^ttSfi-efcSc *M P D tt^FK 
T*fc-5o Tfe^'-f KI^b7 P 7 7 h7^"AiI^t*ij:5 

PD{^v^-&3t!SttS^o tr— ^asjeass^itso/jri^ 

(5) Sfc367r>f ^Sr»i-B3eb-ca^aiXi-5 t 
v % 5 «£i§MHas/j^ \, ^ it tfflosfci ^ J: 

[01 ] «ft*as*|p]ii«S:*i-«li&EI 0 
[HJ2] JtWftBXIiJt^T^^Srffl^fc**^^* 
7t tt w DM7^/^ ^SEet&Hlc, 

[i3] E9«tt^7^^n 2/^<D*t«i»±<7>miz8gffitf 
0SJK*aSbfc3fe*yX7fe5tMg:WDM^SliSEIo 



*(12); 00 0-241642 (P2000-241 642A) 
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